Temporal dynamics of seeds germination in Scots pine populations growing in the Bryansk region of Russia radioactively contaminated as a result of the Chernobyl accident were investigated over a period of 8 years (2008)(2009)(2010)(2011)(2012)(2013)(2014)(2015). In contrast to cytogenetic effects in Scots pine, we failed to detect any significant impact of chronic radiation exposure on time dynamics of seeds germination.
Introduction
Long-term monitoring on Scots pine populations inhabiting contaminated as a result of the Chernobyl accident sites in the Bryansk region has shown [1] that the frequency of cytogenetic alterations in the root meristem of germinated seeds from the radioactively contaminated sites significantly exceeded the reference level during the entire observation period (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) . Moreover, it was shown that the frequencies of cytogenetic abnormalities in the reference populations have changed with time in a cyclic fashion [2] . In chronically exposed populations the disturbance was found in the cyclic patterns in temporal dynamics of cytogenetic abnormalities. In addition, a tendency to decrease of frequencies of cytogenetic abnormalities in time as well as an increase in their variability with dose rate were revealed. However, the influence of an increased rate of mutagenesis on the reproductive potential of different species reproducing for many years in areas with elevated levels of radioactive contamination is not clear yet.
The analysis of the data on seeds germination in the same populations over a period of 8 years (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) have shown no consistent differences in reproductive capacity between the impacted and reference populations [3] . Presented in [3] the unique data of long-term observations make possible an analysis of the temporal dynamics of germination in Scots pine populations experiencing chronic radiation exposure, which was the goal of this work.
Materials and methods
Investigations were carried out in the most contaminated districts of the Bryansk region of Russia (Novozybkovskiy, Klintsovskiy, and Krasnogorskiy). Four radioactively The time dynamics of cytogenetic effects was evaluated using eleven regression models ( Table 1) . The approximation quality of the models was compared using the where np is the number of parameters in a model, N is the sample volume, as well as the information Akaike test [5] . To test the hypothesis whether mathematical model 2 fits the experimental data significantly better than model 1, the Hayek criteria [6] was applied: = √ 
Results and Discussion
The data combined over 8 years has shown [3] no correlation of germination rate with the level of radiation exposure. Seeds from investigated populations are characterized by high interannual variability of viability. Thereby, the current dose rates at our experimental sites are insufficient to cause discernible changes in seed viability.
The analysis of temporal dynamics has shown that germination of seeds from both reference and affected populations tends to decrease (Figure 1 ). It was found that temporal dynamics of germination could be best fitted with polynomial models in overwhelming majority of cases (Table 2 ). The values of the tests demonstrating that the approximation quality of a model exceeds that of the M1 linear model are boldfaced; the best value of the criterion is underlined.
Finally, in contrast to cytogenetic effects recognized in the same pine tree populations with confidence, we failed to detect any significant impact of chronic radiation exposure on time dynamic of Scots pine seed germinating capacity within the range of 10-38 mGy/y.
